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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a means which 
makes the cryptanalysis by a DPA (differential power 
analysis) difficult without changing the results of the 
data encryption processing of the conventional 
encryption apparatus, decryption apparatus, encryption 
means and decryption means. 

SOLUTION: Each stage function of a data agitation 
section is provided with a pair of the pattern of a mask 
(a) and the mask pattern which is a reversal of its bit. 
One of the pair is randomly selected by a switch SW1 2 
every time when encryption is executed to obtain the 
exclusive-OR 32a of the input to an S box 29 and the 
selected mask pattern and to obtain the exclusive-OR 
33a of the output of the S box 29 and the bit of the 
reverse transposition P-1 of the mask (a). The 
exclusive-ORs 32a, 33a are previously calculated and 
are recorded as a table in the S box 29. Further, the 
output of each stage function 5 is subjected to the 
exclusive-OR 43a with the mask (b) and is concealed. 
The influence by the mask (b) is eliminated by executing the exclusive-OR with the mask (b) 
again in the ensuing stage. 
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■MMwu] vie-? a nfzmmmiz&& 

lsh^<D\i.vVKtfc<»-?7.9>\5> — yv>&'\7 (ai, 
ail ( i ttl«±©iEOS«c) ©Hi^6-56rS. «f 

mt&n o %\z 7 >^Atcaj?-r^#©,i:. 

arex* mar sink. «9^&MfiT7jra®ff 

Bo 

J'tfWEy VKfa<D—X9n-5> — ( a i, 

all ( i tt 1 £U:©IE©SEft) C0«t»*»S— B& 
*flS*ff 5 »tC 7 >^AtCS*?-T -S^at. 

0 3^ 3 ftifcvx ^7 nt> - > K J; o TVX ^ f -5 ^a 
it. 

me vx ^ ^atc £ d $ nfc (pinwfc: e » h 5*- 

£>mBvX ^ a ©j|JS£|Sfc*-f-5^a<i: £JMg Lfc 

•Ctt^3] ¥X:7Dy**#A&ftfcfcflMRK:ft£ 
tT^^yp y £ fcSE«?-*l*-l»fl;£in?*o T. 

•siz^CDMy VK&.W7,t7rt5> — y<n&s<.T (a i, 
ai") ( i « 1 JW±CDJE<D&&) ©^ Hf 

©C0ffi^^6isrB2-7X^ a©Jg»£|$5fe-r-5#ac!:£ft 
fe-ktfje&w£«£TS31i3S^fctt|$g©^rft^T#t 
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. -2 B«©fl&^tgjg. ■ 

a©A^€rMIBaS?Snfc^7.^/1^->{cd:oTVX 
^itfmevx^Sftfc^-^w^&^a 

©w^e>^x^a©fgs£i$s-rs^a«. #Mdi6s 
•c»*JB7j wef-i'«iif hAn#* 

©S-^T (ai.- ail ( i 1 R±©JE©8Elfe) © 

ItBT-j'JEifiiOAA*. WIS - 
^a i»CJ:oT-77.i7-r-5^at. *5«t^WIBvXi7$ 

©Btt^at. 

WfB7 ; -^^g|^a©A^SrVXi7;t^->a ilck 

me v ^£ $ ft Ac me 5 s - * x£#gt0 m # a> e wib v 
e«-r£ss2<z>etft#at, 

memi oE«*RtjB2 ©ett^a©-^. nt^t 
bTmex-^&^a©^^^ vx^sntr 

^3B«©ffiF^kSM. 

VX7/^->©^7 (a, a - ) *t. $>t>ii\Vtf)l£tf> 
/^->©^7 (a, a - ) T#tfi££ ft* 

CVX^/t^->©^7 (a, a - ) 
0 n h*y hfi©t*>y H^Jx© 1 <D\zy h 

«^*^-TA5>^s^srH (x) t^ttu. me^x 

^a©A5>^S*.H (a) *to<H (a) <n*m& 

■imXmi 2] nt'<v hfifflfy h 5!l x © 1 © tf y h 
©^<&^T/\5>^S*.SrH (x) tf«L, 
i/a©A5>^S^.H (a) i, Stffivxj'aC^h 
SKa ©A5>mH (a~) ©^©«fi*ffi*i, n 
/ 2 *«T*^> C t £tt«£-f£tt&Qt 1 B«©Bt^k 

SB. 

' -[«*si3] *^oy^€#A6ftfcimif«Ktt 
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C «D5S«0 £ tltz 0> i: o $ Ac teii&CD v 7. 2 A * - > £ 
^■©h'-y h56(D7X^/t5'->ro&^7 ( a i ,• ai 
~) ( i « 1 KK±<DiE(0mm CD*^ 

£ 0 jlft 5 tlfz V 7. ^ / 1 9 - > \Z i o T-7 7. 9 "f -5 
?X$HJ^t5il:> MfB¥:£^£>MfBVX7 aCDj^S 

& e»^cje>*ii6 ^nfct^oicfcttsi&covx ^a*- 

•/«!:^0t'7 hSe®VX^/^->«M7 (ai, 
a i~) ( i « 1 £1.±£> IE CD"^<=>-;££. « 
£ ff -5 S \Z 7 > ^ A \z MR-? -5 i: , 

20 

ffirfBvx^aK«fc9vx^£nfc*MW&k*>;/ h^- 
«=» WfBVX ^ a CDj£#£|5££T-2>#g:<i: £#Mi Ufc 

• [it*^ 1 5 ] m^7a v v £#a ztifcg&mmizin 

* e. u aojtao 6 n& t o s \zm&co vx ^ a ^ — 

aD (i\Zl&±<DjE<Dmm C0*^£>-;££, « 

s- n o m t c ^ > ^ a m -r & ^ a <t . 

HfrfBx-^&^acDA;^ MIB^^S(cJ;0SS? so 
$ nfc T X ^ - > K <fc -3 T V 7^ f -5 £ . 
iftfBvx Dvx^Stl*:, WIB^-^^^ 

a © m ^ e m sl v x ^ a © # £ m * -r & # wc t & * 

•[§S*E1 6] ft»SBSg^SI5C0Bi^^:{C-te??Lfet:'^ 
•[»*3tl7] «fIBgMrtgB©+F B 1«)^t*^ V^--5> 

©A#£>i*R$nfcVX^A*->|;:J:oTVX^-f-5 50 
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¥&>£. natavx^anfciisi of-^^fftoaiA 

• [MtiUB 1 9 ] MfBx-^&^grtt, tf h Atlf 
(Di>fh*T**3ft5:t*(*»t«i*Sl 5 CD 

ISCDVX^A*^->t-?-COt: , -y hKecOVX^A^ — > 
<D€-^7 (ai,- a") ( i = 1 ^±<DIEC0SIS) CO 

*^s>-;s£. mn*'ifomz7>y&\zMiii?z>m®. 

fiiflB7 ; -^^^ac0A^^'7X^/1^->a 

ffire vx 7 $ nfcgr- ^ lesi^aco tn^ s wta v x 

*SB1 cotBtg^at, 

WIB7 : -^^^^acOA^S:TX^/1^->a i~tcd; 

MfBvx^snfc^-^^m^Rcom^^ewiBvx 

i7 a i~CDg^£B£*-r£#g:£:. ^;U»SC"PI3 
«T -5>^2C0fBtft#a<i:, 

MG181 C08B16^g;<i:m2 cofB1ft#Sco-^S-, rtf^ft; 
*ff ■5Slc^> ; /A(ca^U. vx^$nfcx-^JcS* 
LT WIB^- 9 $£&z£&(Dmm &ft 5 VX {7 $ tlfe^- 

•1 5S3iKCD«^gg, 

•[Wf«2 1] WIBVX^A^->t j eC0t'y hJRC 
(077?A?->©^7 (ai; a i~) rt*. fee»^U 
JD^JDCnfcS^CO VX^/I^ — >i-€-C0t*<^ hSfeCO 
^Xi7/1^->co^7 (ai,- aD T^ui^H 
St«hf^M*JSl 3fBttcoa^^g„ 
•[BfI2 2] HfffB- ; <'Xi7/1^->t-?-C0b'>v hSfe 
<0VX^A°^->C0^T (ai; ai~) i^-fLfe 

■imim.2 3] hgCDby h^JxCO 1 C0t*-y h 

<Dffc£*tV\S >yS^*H (x) WfBTX 
£ aCDA5>^*#.H (a) *^ 0<H (a) <n£ig 
J£-r^)CtSr#gS;<h-r-5M*^l 3|B«C0«^^M,, 
•ttt*^2 4] n h6©t*y h?iJxC0 1 CDfy h 
©St4*t^5>^i*^H (x) t^«L. BtfBTX 
i7aC0A5>^S^H (a) WIBVX^ a C0f^ h 
fcfca~(DJ\=i>{fm%-H (a - ) COMcoJfi^M*^ n 
y-2*i«T*^^<i:^!t#mi-r-5Si*^l 3fB«CDit*t 

mm. 

■ im&m 2 5 ] w-xya v v Tts-xhntzmmmzfc 
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^t-€-©bf>y hfifeOVX^/^- (ai, 
aiD ( i \tlU±<DiE<Dmm <D<Pfr£>-ft&, 8£ 
mt&n 3 mz y \ZMW.T 2> X =r v t , 

* Bfcs-r -s x t- * ? t. & mm b ft z. t z &® t ? s 

& e> ^ u 6 nfc t> <t s ^ liisis w v x i7 ^ - 

^tfCfy HSfiOVX^/^-XOS^? (ai, 
ai~) ( i til ^±OIEWS^) <0>f^e.— ^Sr> B& 

*Hb ^ ft o n \z y > ? a tc aiR-r <5 X 7- y 7 s <t . 
#*£f*is$© * m wfc f * h r- * & mmmn ^ntvx 

i7 / 1 * - >( z <fc o T v X ^ -r -5 X =r y -f £ . 
a©#S£l$3rr SX^y^tSr^bfcCiSr^gSi: 20 

ftmnm^mmu^-^ iz^-zmwizft o x-^s 

* 6 i; tbfesb <E> titi t> L ~o S ttffilfc© v x ^ y t $ - 
^t-^-Wh'-y hS^rovx^/t^ — XD=&^7 (ai. 
ai~) ( i telfi(±©IE©S&) ©ffre>-;££, B& 

mrfSiiS?^nfcvxi7A^->*fflV^T, tfHB5r-*£ 30 
&X^y:/©A#&StR£n;fcVX£/^->t;:<koT 

Xi'afflKl^nXf'^t^IbftCt^ 
atf *ntr#{b3r*i;. 

•[»*JH2 8] flHE#fcrt«©¥:*fctt#bfc£y h 
^fi5IB^$nfcVX^/1^->[C e koT-7X^-r^X 

^X^/^-XC^^TVX^-r-SX^y T'i:, iWfBv 
'**3ttfc«frHJWfcfcrv hx-^'blWfBx'X^ a©Ji£ 

truant ^j:^ft»w*«fr*jRj|c* 

f26 faic©!*^***. 50 
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•[«*3S3 0] wlB^-^^xxyyt. ^rfiaa^ 
x y y :/© xti £ mm®. $ ntz v x ^ a * - > k «t 

T77^t47f7^t. MSa-TX^^tlfc^-^^gl 
X^y T'com^A^MfBVX^ aCglflinXr 

Mil. fe«ktK3e«w*»t-r*»Jic*fctti»jic<!!)^-rn 
fb^ffi. 

•TO3i] ieT-^^f-^ii t'yhA 
n#^icffls-r^^mx^yysfc«ty h»*t:«a 

•2 7EiO|ffc*j6. 

j&© x-X:> /I:* — ><:•?-© k'y hSI£CDVXi7A^ — > 



a 



) ( i « 1 &,±(DsE<Dmm co 
'^ftomzyy-p^zmws^Ts 



(a i. 

-ft*. 

ioTv^i'tSXfy^t. WSevx^^nfcMIBx 
-^^SIX^yy©ffi^^e»WfBVX^ a KD^SSr^ 

iffif-i'^XT»j ^A^jSr "7X^/1^— >a i ~ 
CioTVXi'tsifyy,!:, WIBTX^^nfeWIB 
^-^^X^yycDffl^*^MIBVX^ a \ ~<D&& 

*»*t*7f? ya^f- ^u^-etBti-r^)^ 2 cd 

ttfBJBl ©E*^T-»>ytJB2 ©ffilSX^y^©-* 

Sr. Bff^bf ff5S{c^>yAicaj?Lvx^$nfc^ 

-^tC^LTMIB^-^^mx-f-yyofflS^fT^. "7 
X i7 $ nfc^-^ CD^Xx v -ft. * $ 6 izm bfc ^1 <h 

•[W*3S3 3] MtBvxi7/1^->i-€-©b:>y hK^ 
6D-7X^^^->C0^T (ai; a ~) ^e,^U 
«)^«)e»nfc@^COVXi7/ , ?di'-> < !:^-<Df^ h£&© 
^Xi7^->(D^7 (ai,- a i~) T«fiK$n-5d 

2 5tB*OTBf^b^o 
•[|f*JS3 4] Sf(fB^X^A-^->t^©t*>y 
®7X^;t^->0^7 (ai,- a i~) ^\ ^"Tbfe 

•[I»*«3 5] nK?» hl©b-y h^iJxcoiWb'y h 
©t*^tA5>^l*^H (x) fcJ&KU «(IB-7X 
a©/N= >^fi*-H (a) ^0<H (a) <nSr«S 
^--5^i:^i|#Si<b-r-5ii*312 5|B*CDB&#<b^i. 
•[M*«3 6] n tfy hfiOtfy hJiJx© 1 ©t'y h 
<O^C$:*-rAS>ya*-<£rH (x) t^U, flllfBTX 
i7 aCOAS >^a*-H (a) <h> WSEVX^ a ©fy h 
56a _ ©;\5>yi*H (a - ) ©g©«S*Hia*n / 
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• im&m 3 7 ] Bf^^D -y ? SnfcttflMBfctt 

& £ «>5£# s nfc t> t O $ It \Z& IS CO V 7. 5> a ^ - 
x<h^C0k*-;/ hKfecDVX^A;* — >G0£^7 (a i, 
ai~) ( i 1 JW±C0IEC0&&) co4>*^-#£, a 

ft. 

• [M *B 3 8 ] Rf-ft:/o y &nfc*M*«Ktt 

& S U 6 tlfc <!: o £ fz fi?g&co v X P a ^ - 

ai~) ( i 1 £*±C0jEC08£c) — ft 

<**ff omz=7>?2±\Z : M$l-tZ>X : TV~7}i. 20 
i!9iSjl^£ttfcvX:5'A;5'->£fl?^T, #*£i*3g&co* 

sjfe v x ^ s n/t + m tats, e ? h 5* - * a> e. mria v x * 

• e. i; e. tifcu* 1 s tz \tm$t<D v x ^ a ^ _ 

t'y hHlfcCOVX^A:?' — >»#^7 (ai, 30 
ai~) ( i 1 JW±C0IEC0g») ©tf^e.— « 
#£ff 5 ft tz y izMUt Z X t- v 1 £ , 

mmm^ntz-^x^^^— >&m^T. miBx— ^ 

«IX =r v ~?<n Xt> ZMH £ titz 77 A'^ - > tc <fc <3 T 

striET x ^ $ tife x- * © ^&x x y :/co m fi & % mm 

•[1*14 0] H9IB^Sf*)S|5C9Bif^S:^fe?^Ufef>y 

•[»*9I4 1] B9fBil#J$nfe-7X^/t^->?:fflH 
enfc*P B 1W^:t*>y Nx-^^VX^ aC9f£@£|Sfc 
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fB«CD«#^»fe. 

•[it*l4 2] WfBx-^^lftXx->^<i: 1 tiffBS^ 

snfcvx^A-^->=&ffl^T, wit&mi (Dr-f^m 

X r- y V CO A^3 Sril^ $ nfcV X ^ A ^ - >\z J; o T7 
X^f SXf-yyi, MfBvxi/^nfe^l co^— 
^Xf7 7 p C0m^J* , > 6.KTXi7 a CO^WSr^S-r-SXx 

^ct^iswSrffi.h-r^^^fe^^covi-rn 

a»T*J«3n*d£Stt«£-r*MI:fcJ«3 9|B«C0«-^. 
«0&^7 (ai; a i~) ( i 1 J£LhC0IEC0&i8:) CO 

^^e.-^^. m^&n ■5ft»c7>^A(cMs?-r-sxT- 

fclffBx-^^g|Xx->^coai*^e.HlffBvx^ a iCO 

»g*i^*-r^xx^yi:^7 i -y;i/^scTiBiit-r-i>^ 

1 COfBltX^^yi, 

mrfBx— ^^mx^^ycoA^i&VX^/l^ — >a i — 
lc:«k-DTVXi/-r-5X7-->^i: ) WffBVXi7$nfc^x 
-^^Xx^yc0tHX7^e.^-7X^ a i — CO^SS:^ 

*-r * x r- >y ^ t y ;u^STiBte-r ^> % 2 cotait 

WfB^l cofBttx-T-yytfga cotfitfexxyyco-* 

V s — 9 \z% LTStffBx- ^ ^x t- yco^aa <£fr -5 , 

«7 X ^ tlfc x- ^ CO^j^ X x <t S $ 6 (C W-T -5 £ 

t5r!t#^<i:-r^W*«3 9f3«cCO«^S. 

•[§9*14 5] WIBVX^A^— >i-?-COt*5/ hSfe 

<0VXi/A5'->C0'<7 (a i.- a i~) 

Je)^«6 6.nfc@^CO'7Xi7A-^->t^cot:^ hSfeCO 

VX^A'^-XD^T (ai; ai~) T^dt^W 

mt-tz>m$v%z 7te«co«^ffi„ 

•[IS*14 6] WHBVX^A^->i:^-cot*^ HSte 
<0TX^A^->C0^7 (a i,- a i~) ^"TUfe 

ft. 

•[W*^4 7] nt'7 h^cofc'y h^iJxCO 1 COfcfy h 
©S^fT5>^i^H (x) <h^«§b, fftfBVX^ 
aC0A5>^a*-H (a) ^*0<H (a) <n*Wi%,-$- 

•[11*14 8] nb'-y bSCOby h^iJxCO 1 COh*>v h 
©ft^^-r5>^a*-«:H (x) <h£ISU WIBVX^ 
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aOAs yifm^-n (a) t, tatsvxi' acoe-y 

tea - ©A5 > if M&H (a - ) <0g©*6*HI#. n/ 

•is*s4 9] w-x^ay tx fern mm\z&. 
^ **m u ^m«c y □ ^ 5 a a - h ^a«taB« s n>t a 

(D&^T (a i; a i~) ( i \t 1 kLhc0IEC0g$:) CD 

* co a > fcf ^ - ^ gt& m L nj *e& 7 □ ^ 9 A p - K ^ 
St, 

:£i£rtSBco¥XtCft?¥L*:t:-;/ h£iIlR3n*:VX 
IBVX^ aO^SSr^$-e-«fcj&on>hf3.-^^*. 20 

* 6 * U 6 n^c t> £ -O $ fcifflf&CD 77 0 A? - 

^t-ecot*^ hMecOVXi'/'?^ — >©#^T (a i, 

ai 7 ) ( i \t 1 ]ik±<nmv>m$k) co^^c— ng 
mtzftomz7>y&izM$iTz^m£, 

^SrtSCco * RHiWft-r- ^ left b Title J: o T^— 

t5iB^-^^^scD(H^^e,ffirievx^ acoi^W£R& 

•[SJ*5l5 1] WI3TX^/^-><t*oey HSte 
©vx^/'?^->co^7' (a, a - ) Sx&^CJ&Jg 

t>n9-yv>^T (a, a~) T«J«Sn* C 
£-f5SWfcB5 0 IB«©Rff*ffl;gB. 

'[i*S5 2] StTKVXi7A^->t-€-C0t:<y hHte 40 
©VX^/t^->co^T (a, a~ ) ^TbfcS5Sg 
Vftt>Ht*1»*d:"r*iljR9l5 OfBUcomHt-fbgeB. 
•[ft*B5 3] n \±y h-Scot'^ H^jxco 1 <D\zy h 
C«**tA5>^a*SH (x) £jfc*U fttJlBTX 
£aCDA=>^S*H (a) ^0<H (a) <n*S§J£ 
, T*;:£*tt*<!:-r*niJjifl|5 0 fB*cCOBg^.ftgiBo 
•[8M?^5 4] n try hgcot*-;/ h^llxco 1 CObf \y h 
<D|SS:^-rA5>ya^.SrH (x) ifcfcU fl&KVX 
^aC0A5>^M*-H (a) tJSBVX^ aC0t'>y h 
£$ga cOAS>^fi*H (a - ) CD|£co«5*HI^\ n 50 
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•[0 0 0 1] 

•[fpjcojg-f -5&*#in ^wsn&^ftSB. m^g 

■5. 

•[0 0 0 2] 

•[fi£*co&fl5] DES (Data Encryption Standard) li, 
#MHB5 1-10871 )1 #/£«lC»aaiClB«$nT^ 

So 

•[0 0 0 3] DES lZW\VTl*2 *><DWm 

•[0 0 0 4] fcfc. ^UtttO^TH;, XSt E. Bi 
ham and A. Shamir, Di|f ferential Cryptanalysis of DE 
S-like Crypto systems, Journal of CRYPTOLOGY. Vol. 
4. Number 1.1991 lz, j g»jMJ»l:ot»Ttt, XK. 

"des mmDmmmffi. a ) *• , nt^tw^-t 

^a.'J^^ SCIS93-3C. 1 9 9 3 |C(B«S 

•[0 0 0 5] Sjfc^JffiibiDPA (Different! 
al Power Analysis ) ?J*if ^£*lTV>3o DPA it^—i? 

tfy h^ritffl'rSo fiSlktt, DES K»CDBf^X 

b> itfflcDiE^ttcD^il, "r*to'6lto«i«'oiEatt© 

^SE^rr'P^^DPA 

•[0 0 0 6] 

P A(C J; ODES t>mm $tXSJStlA^ 0 , g^ftst 
•[0 0 0 7] *H^<D@««, Sf*©Wf^lbgg. «^ 

»**«M-r*d4:fe<, DPA lCJ;*«PttSH«»Cf* 
flWb • tt*S«. ft^flj-tt^tt. 43j;^-?-co^P 

•[0 0 0 8] 

•[ass^r^ft-rsfcfeco^g] jiKBo^ja^^p^-r-sfc 

£ U * ^ $> tl fc t> 1 1 S is IS CO -7 7. ^ a- ^ - > 
tJE-Ofcfy hKfeco-7X^A^->(0#^7' (ai,- a 
I - ) ( i tt 1 KUICDJJEC01E&) ©^75^-**, Bt^ 
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t. & l ft c i £ # at t -r £ . 

•[0 0 0 9] *^B^«. Bt^^P^i7<&-^^6,n 

fcl^T, &e>^b*S*e>6nfcr><h^£/t«1«it©VX 
? /■< ? — > t. ^-© t' y h sfc© VX ^ /1 ^ — > ©&"< 9 
(ai; a i~) ( i \t 1 £U:©IE©g?tJc) ©^ A* 5 — 10 

?&^5fe-r^)#a<i: £*fS bfc C £ *4*tRt"T*. 

• [ooio] ¥X^n-yi7^#x.e»n 

^7 (a i,- ai~) ( i« 1 R±©IE©»g:) ©<£#> 20 
Bgmt&ftomiZyyf&lzMIR-TZZTy 

bfcfcfy h*a*?an&VX£/^-> 

\Z, gfXfrSWBvxf aOCT*»3it4Xfv^ 

t * IMS b & n <t £ #m t -r 3 . 

•[0 0 11] £©3£l§J§f;i, m^-?u v >7*:5-7Lt> 

titcmmmz&i&vTw-x-ja y $ ic**-r«*^i* 

Ic&i^T, &£.^b*€«>£n/tU^o2;7ifi«&©v 
X^/^->t-f-©t*7 bS^^X^/^ — >©&^ 30 
7 (ai.- ai~) ( ite 1 R±©IE©ggc) ©cp7>£ 

ICckoTVXi/fSXxy ¥^^ffi^-r^WtC. 
¥£fr£f!trfBVX? a©§J#£|$St-£X5^:/££Jt : 

•[0 0 12] Sfc, #38Wtt, ¥XyD7^S4^6n 
©, n>tfi-^^tbbBl^^P^7AP-K¥S 10 

a»B* $ ntt p > t a - * pjtgj& ^ p ? 5 a 

X?/1^->©^7 (ai; a i~) (U31J&U© 

momm ©ifa»s— nt^t^fT^tc^^A 

Kaft£it£fci6©P >tf 3 — b^&:/Pi7* 
7A3-Kfgi, P>tf3.-^IC. iWiBS#?2nfcV 

b£Sft$n/tvx^/1^->K£oTvx^ 
a60P>e 3 .-^^HlbpJ^7 p P^^AP-K^© 50 
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a>tfi-^»c, mnsn^mts-r^>m\z. mmc& 

<=> m i a V X ^ a © & 9 £ £ 1* -5 fc * © P > tf a - $> 
K#-tiib"6Jf6&:/PX*7AP — h'fiitlil/fcci 

•[0 0 13] rcDfgHJJKcfcnkE, **C0^-^$rVX^ 
U ^S«tCA^-r^iSS5-C^COVX^Sr^-r-5. b 
frb. CCOVX^Sr^bfet^fC, DP AtCckO^gr 

^coA^iSffi((c*5W^)-7Xi7^. vx^^^co** 
<o^-^(cJ;-5Sffi^coA^, S?87!)""=>©aj;>j© 

VXi7Sf^Sr> *WftCff»b, ^-^UtbTtatSb. 

v L -7)v&&m-?z>z:t\z±ir)3tmi&mz&isbz>. z\<d 
tttf). mmt&.kzfftmcDmm'piz. ^7,^mw<Dt^ 

•[0 0 14] 

•[ooi5] ia ni*,^Bj^affl$n^., mmtTKX 

UXADES <DmiS.&^tm-e&K>. (64t*y H) 3 
£n^6A^£nfci®8tC&#bTlt#b> 

mmmk'zmmT-fmwmzmf&znz 

•[0 0 16] HI 1 tc4o[viT> ¥3t (6 4h'7 h) 3 tt?J3 
MBteSIP 4*»JfiS*ljfc«. 2 0tC^^n-5. 
nfe^©£{B!l3 2 t*!y h<D7— ?tftM3 2 f7 hffl 

f-^iwn^h, ©p*5©A^t^^o ©wis©^ 

jg«^KET^<, RHfc©ffi^©£ffl!l3 2 b*y h©^-^ 
t*ffliJ3 2 h'7 h©-x-^ttAtl#Ae>tlT^©SM 
S©A^3i:7i^). 

•[0 0 17] ±SBSM|gc^ 1 6R|»0iBb&«, 
gIP-16 JcJ:DB&^35:7^m^^n-5. 
•[0018] BI2HB1 lc^-r®;H|gc 5 ©l^aB^P » i> 
0T*2>. ©WIS 1 7 telSBE l l , Pffi^^Sft] 1 
•3, SIB 14, fi@P 1 5*3<trjCpfaWISiSlP 1 6 tT 

•[0 0 19] *«J32tfy h©x-^*ffi^teEE 1 1 iz 
*D48b*y htcffi^b, ^-©^Sr^fdiWi^SSJ 1 3 \Z 

mtj-r^o mmitimmfti 3«, ^be i i©tti^i:, 
it^iai 2©»fiiiw^i3i?p<£iii*-r^. mmmi&mfai 

•3©(U^4 8 \dy h«6 ify Y<D?—5> t*»gn. «• 
Sfl40X*tfi:5. £©SHJi§^<£Ttt. ^&S««^ 
-y;UTJ«fiE$n, 6 4X>hU©6t*y NA2MC*fb 

T^-ti^*n4 t*>y h^-^^ta^-r^. «sja«des© 

5 1H 6t?7 hA*©£SSS^l tfy h. ;&Sg£Sg6 
k'7hini> ^1 t*y hi^6 tf7 hSr2jtlgC<!:*- 

^b/tis^Tigsfc^-rsffiwswff^its-r-s. 
iEi3{C7K-rsffi©*©ff#-^tt±^e.o, 1.2, 
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&^T^J©#^£^f 5. ^JS^*)^^ 0, 1, 
•2, 3, - 1 5mt$kZZ>. MZ-tt, 1 
•lOllttSi:. fT#^ttO lTfcta-fe, 0 3t;:*5V> 
T. ±fr£ 2#@<Dff i&&. ?U#^ttO 110 

i 3 i 4#b©?u) &©x-3i©fiite 
etas. «£ots i©m*«ca3 2js*aT?**o i 

0 1 tfeS. &£, 0 3X11 SfficOttS^^fTt^JT^ 
-J&fctt. 0^6 6 3 ^TWA^Jtr^fJ^Ufc* 
iLT«£j5E£n-S>. #S ?S©tfJ;>j£iig£Lfc32fc: y b© 
^-^tt. e«P 1 5K«fc0fcfy hKBUffrOTrtan. 

■?-co^m^fawiwSfn i 6 tcffiftsn-s. spd&Mflfta 

ffll 6tt£#J3 2 h*y hcD-x-^teUP 15«m*i 

•[0 0 2 0] 0 4 tt0 1 »H* 5 * «fctf H 2 

*-aWRl 7©I¥*ffl[elS&0T'&9, 05attflg;ffla 
H^OA*©«l«**t8T* 0 , ■ H 5 b HJB 1 6 ft 

©an8&©m?j©istjS£^-r0T<&5. 

•[0 0 2 1] JEAT. 04, 05 a, *S«fctfB5 bS#flg 

•[0 0 2 2] B4fc*HT, a:fcJ;tfbtt^-ft-€-*n32k* 

04JC^-raP»3 5(C£frVT. SMSfclglSfP 2 5 tt. 
t«3 2t'7 7? SW2 3©fflAt 

BE2 6©ffl;*jtt, Mllft2 7{C*3^T1£^K 
•i &Sffittlft9*lft<f?totl. X-f7fSW12ICtbM 

*. M7?swi 2tt, ^©SLJ&^JRijtc.fcDT 1 - 
^©»K^fT-5o 0UA.tt, Rij *tOO«^Ktt, X-f -v 
3PSW12tt, ^-^SrOfiiJfZ^IKb, Rij rtU ©«-&<£ 

•[0 0 2 3] 0 4{C:M>T. X-fyfSWl 2 ©#l!g&( 

5?S2 9ttDES ©Sl~S8{C*fjj:-rS. 

•[0 0 2 4] Xfy^SWl 2*t, 7*-**0«fc:#IRl, 

fc«£, **3 4 aT«-rffla*ff5. Tata*,. SMS 

wiia?p3 2att. spftfiw^a?P2 7com^<t, vxi? 
tfyh (e (a) ) tommnmmfiatm^ ^©asm 

•3 aicm^ns. 

•[0 0 2 5] gNS&3H3£?n 3 3 atC^Ttt, x^X^a 
K&BP 3 OWieeBP-l^ffofc^mTfe^P-M 

tan. ■*©is*j&«X'f yfswi itcm^$n-s„ 

•[0 0 2 6]—^. X-f y^-SWl 2#*. 5 s - ^ & 1 fillC 

»iKi/fc«^. ®m3 4b-?7x?mwznv. -rata 
»fi&«isaw3 2 btt, »«m*mia2 7«m^ 
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S«2 9 tCtB^-rS. S?|2'9tt, *HS-T-5SffiCD?- 

•/;psr#s?,b, -?-©i^m^g^ft&Miia»3 3 btcm^-r 

•[0 0 2 7] #ffl«Ha?P3 3 btt. VX^a - tciRB 
P (3 0) ©»K1IP-i6fT^;fc*S*-T?**P-i (a 
~) <DS?605ttJ^lC?*JS'rS4 t'-V hi. S*g2 9©ffi 

titommto&mm&m^ -?-©*ssi£X'f 7?swi 
•ncttj^-r-s. 

10 -[0 0 2 8] fefc'U _hfa$fog§l3 4 a*>.i:tf3 4 bTi 
oT^Tfc, S«2 9©Affl#tt$fce£nTV>a^fc 

~mm&&& ■=> t» s. 

•[0 0 2 9] #|8HJi<7)Syg^<iTtt. KK3 4a^ 

•3 4 b-c*-r^fiaa^mtt, Bt^b&itf^srfT^fa 

fflgfcfTP. «*.tt\ ^Sffi(C-3^T, SffiWA*©^ 

-^Srffl*-t-5. fi»J^.tt. YX^a^oT. 04© 
«1^D7^3 4 a$rtf*bfeiS«ttJEAT©jlOTab 
5. ^. VX^aS (0110 1111 1100 
•1 010 0110 1100 1100 0011) 

if -a. j£AteBEtt0 6tc^-r*-e*^n-5>. 06© 

StCfeliT, #fftt±j&»SS 1, S2. -S8^©A^ 
.fcjtfjfc-r*. #*iJtt£®©ail H^S«©A 

30 5b©mi fc'y MC***"r*. SWlS^ttffi^CteBE's.© 
A*©IXt:7h^T. -T^ta*.. Sl©A2ltt. E 
^©A^J©m3 2, 1, 2, 3, 4, . 5tfyhfca 
5. fct, a*«±l2©^©«^, Sl©A^fC 

W5f7 h"V7.i7 (a) tt (101101) tft 
S. f£BP©«tt0 7 iC^$n-&. 0 7IC*3^T, £^ 
6JK#^P©Ui^©^ 1 Mv h^?,|g3 2 f>y h£TK 
^jSfS. (lfTS<!:2fTatt^L,T^-S) . =&3SS 

ttA#©sr§xey h^r^-r. -rata*.. teBP©m^j© 

^ 1 try MiSJ&ytgoDSB I6f7 hlca-5. S 1 izft 
40 jsg-r^fy htti|tofiP©A?J©Sf§l. 2, 3, 4t'7h 
a©X, ^-tl^-*tlP©tlS^©^9, 17, 2 3, 3 1 If 
y S 1 ©tB^jtc^-r^vx^ttP-i 

•(a) -rata*.. p©ai^^afca-5i[a©T. tx^ 

afl)19, 17. 2 3. 3 1t7 W-l-(a) i& 

t^oT, s i ©tts^Kttjs-rsvx^tt (ioo 

•1) tftS. foT. VX^7 a^±fH©^^-, S1©A 
^{CMlS-T-Sfy hVX^E (a) tt (10 110 
•1) , Slfflffl^ll:Mnf7hTX^P-i (a) 
tt (10 0 1) i&5„ SI^{Cf^^-r-5-7X^ a\ZMfc 
50 bfc^-yjPtt, A^^rb'y h-YXi/E (a) iSMtiltt 



(9) 



*8B8 2 0 00-66585 



15 

T. -f©S 1 ©ffi^lCtf-y hV7.^P-l-(a) 
* ^ a CDJg£\ A*/** (000000, 000001, 

-liiiii) \ztti&-?z>m.mismts i©m* <o 

■So a--(aCDh*>y h&|£) <Dt—"7)1> 

•CO 0 3 0] fi&g|3 4 a*5«fcOt3 4 bt^tSffliyD 10 

•^©m^tt, sgip 3 o tc&n-c, &mwftt)nm{& 

•3 2 tf-y hW^-^i. i&«P 3 0©tB#<i:©#Ht!ll!i<Jl& 
SflJSrff 3. SMliiWIiSflJ 2 4fi^{R||3 2 k*y h©^r- 

0, fffc^j&fflj3 2 k*<^ hW^-^i-T-S. 
•[0 0 3 1 ] 05 aiC&ViT, ¥35: (6 4 fc*y b) £?U 
ffl&BI P4 1 a»=J:0e«*fTofc«i*f4; 
n, *<9J3 2 try h£fe«3 2 fcfy SN&Wlft 
IW4 4alt &M3 2 My hQ)?-? X-< y^S 20 

W2 inmtiiinmMttimimm&i&z. zwmmmmm 

?0 4 4 a©ffl;/jf4, Sgl ®:©©PIS©A^CDfe(a!l3 2 f 
V Yt.ts.%. mi&ff}%iWfB 4 2 af4;frffliJ3 2 h©^ 
X-f yfSWl 4©ffi;/j£©#|:ffii$ifca*0£Jg 
*. 3M&ttttS$I4 3 a f4, »tetM*m*a4 2 a©ffi# 
fc. X-fs»?SW2 2©ffi#£©J*ffc&<JlftS;ftj£IR3. 
•[0 0 3 2] C©*«S»»aSl4 3 a©Hi*|4. «ig 
Oftd*OAA06l(3 2tyht«c5. fc:}3, 05a 

ir*^T, mmmmwfto&mzx. v 4 2 at4 3 av> 

•[0 0 3 3] 0 5 bCJUT. ¥35: (6 4 f<y h) 
BBSS I P4 1 atc«t0tegSrfrofc^*t4. mftZ 

n, *«3 2 e» hi&«3 2 htft*. #ffi«j^r 

3104 4 5(4, £fflJ3 2 £y h©^— X-fyf S 

W2 iom*t©#«»iiasi*-8t*. ctxiccfco. 0 

5 a ©SNfeWHSfn 4 3 a»c4>I^TJ0.K.fcv;*^©#Sp 
£Bfc*-r-g>o SMfii$8&S*n4 4 b©ffl;&f4, f^Bl 

p-i • 41 btcA^sn*,. «tt»iia«i4 2 b«, 

*J<Sifl3 2 My b<D^-^t. X-f 7f SW1 4©tt)At 

©»{tswi&afn*ifts. i»flfi«i&aiP4 3 bat. mmm w 

iSa«I4 2 b©ttS^<h, X-f >y?SW2 2©UJ^<>:©^ 
fi!imift9lti€a«. cntCckO, 0 5 a 0&4bftll9«l 
4 4 alZ&^Tm7Lfc-?7.?CD&m&f$3k-?Z>. 
^SI04 3 b©tB^(4. i$?glip-|. 4 1b{CA 

C<t!342bi:43 b©J«#f4Aft#*T*>&^. 
•[0 0 3 4] 04, 05a *3ct^0 5 bT^Lfclffig© 

•[0 0 3 5] »fl&tt&Sftl4 4 a, 4 2 a, *3«fctf4 3 
att, a&.ktfb&.ifWVX^tCcfcD, x-^^ 50 
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S&g-TS. cntCkO. x-*«#«K*jVYT. £48 3 
•2 My h©x-^*5«to:a{B!l3 2 Ify b©^-^*^^ 

*-5?-^©^E$-ffofc*^, 0 2 ©£S m 1 4^© 
A^ldi**©¥3t5 :r -^© ! b©i;S^-5iSg* < h^^. L- 
fc^T; «1 4©ffl^fcS7S:^^, m^tl-S 

•[oo36] ±cwjHA*»*-r*fc»6fc. s-g*©gi§§ 

Rfcfc^Ttt, 0 4©8Mii$li3ftJ2 SKiJtAT, V* 

^b*^>m4-77:i7b — .tmm&iWiWft*fto. z\n\z 

05a {c*^TiD^.fevx^b*fc(4b — \z£Z> 

•[0 0 3 7] X-fy^SWl 2TO«©#0£©i§ 

SMl&Wi&Sfll 3 2 a K*5^T, 0 5a TJUAfcTX 
i7a fcJ:*»B©«J#*»'5S-r*. .Tftto-fe, S 2 9© 
A*>te, **©jp3tA*©«^tR|i;A*i:«:*. S 2 
9©tH;>jf4, &ffittllafb3 3a VX^a I; 

*0WCJC«SBSn^. I CUT 1 ', 11^7^ 3 43 t4* 
B9tH¥IC«t 0^-y;M#3gTrfTt»tl-5©T, ^#^6, 
S 2 9 0B*OAffl*jt««Lfc**fflmo7 f ~^©* 

•[0 0 3 8] B4<0&^ttlft9ft2 4£J:tK ;&<B«3 2 
h'-v h©7— ^(CjDAtevx^a ag.-5V^4v^,^ a - © 
^f^-iiStl,, L^b, *ffl!(3 2 t*-y h©^-* 
f4fe^, v^^b$ 1 ^)^f4TX^b — lr«t0«JE$nT 
V^©T^±Tfc^„ j&fiiJ3 2 h'y h©^-^t4^©© 

£«3 2 e» hw^-^t^o, mmmmm%i3 1 tc*i 

^TIEBP 3 0©tiJ^t^WliaW^ff3^<h{C«t 
0, SDJ, 7X?a (k>-5^t4-7Xi7 a ~~) ^J:^^ 
i7b (^-S^Wx'X^b - ) fCcboT^g^n, -€-©# 

©£S *K*W*«SlODES i©|B)-ttt4«fen^„ 

•[0 0 3 9] Mmmomtiiz&^Tte. ms&\z 
5btc^bfc, &^x?tz£zmmmm®ia*:ft5. 

•[0 0 4 0] Xf^^SWl 1, SW1 2, SW1 3, J3«fctf 

swi4t4. a^j {r 1 i) laotwiin. x-r„ 

f"SW2 1, SW2 2, *J;^SW2 3f4, {R2 i } 

»C«t-3Ttt»-r«. ^7 > 'f«y^(4, Rji=0© 

t^ofiij©^iK5, Rji = 1 ©t^ ifin©^ttsa^. 

K-f y^oimW&ft o%&M {R l i } 45<fciyc {R 2 
•i } ti. : &> r P^^©B&^t43 c ktX^©^!iar<i:{C^ 

Ttt*»©*-f -j/^SWl 1, SW1 2, SW1 3, iJi^SW 
•1 4t4T^T0#jT5!ia^ff^^ S'J©B&^bT}4. 
©X<.>?SW1 1. SW1 2, SW1 3, *5itfSWl 4t4T 

^TifljTffla^fTP. 

•[0 0 4 1] W&M {R 1 i } ta^J {R2 i } (C^ 
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•{Rl i } tMW 1R2 i) iZteWZfrtz&tfM&Z 

•[0 0 4 2] aswtctt, *tw-wicai4ft2'3©aft5«j 
&m n z> z. t tmm s n-s. 

•[0 0 4 3] tzfzv. m®iz\$, mtttQQiWWKift&tE 

5^g:<i:bT2-3©mJS?aj 
£fifc83£fflScL-T. Sgl©m*?iJ±fi£g§©liS;fj£ {Rl 
•j } . »2©mJR#l£j«»©ma& <R2 j } 
tsft*#A6n*. m^3*J©^$**^#g< 2"3©m?S?i| 10 

* fctt^SB^s^-s «fc 5 tc-ftttf ±i3&# ^-^^fifc-r 

t#^e>n-5o i«fcMOSiJ«6*i!g^atUT. lO©m 

«aa«(C2 tfy b££/£$-tt. fC^lh'yh* (R 1 
•j } , SB 2 If y h<£r {R 2 j } tLTffilfiSitm 

•[0 0 4 4] HCTfamJRJfl^riESSr^WtLT^W 
*/H±*££#A&n*a*5U£j««&sro&flJ 

•[0045] 134. 05a. i5<fctfEI5 bK&UfT, tf 
•y h#l© 1 ©$C, f ftfr^A* >^g#.£H (a) 

trr*. dpa t«. : r-?mmtmm\zft?m&w.ti<D 
p. mm.(ommmmy ; -^<Dmmitmmmmiz < kr). 

V X 2 a £ b CD * * ffl > T I > -5 5* — 9 © * ft Hi T -5 CI 

^CDttm^pJil^Stt, DPA©#&£ffl^-5 £££<}; 

IC&ffl^tiT^-STX^a U<Dfta~ &©^©EgiJ#i 
t?#T3fe#&2#SglCft6&^. VX^a ta~ 

^svMiTXi' b t b — ©a$ >^s*-*t|siu;<h-rn 

tf, *#^6©tf«T7X^£#JgiJ-rS£<httBj8,fcfc: 40 

*fc6tf, ^^tt«*b<^ft-r-5). 

•[0 0 4 6] Lt*bt, 134. H5a. *3j;yCE15b 

fcfcHT, H (a) =H (a"") =H (b) =H (b 

• ) =n/2 = 1 6<D$kft$:mrz-t ^X^coaj? 

>». ^^TVX^ aiSJctf b©tfy hf&n tt32T&&© 

try ha^-en-enieT^-svx^tt^^t- scii: 
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©Aa^S^at-TXi^tfy hS0DTa^»-ea5-5v 

•[0 0 4 7] f&fc-fe. #VX^©AS >^a^*t@S 

•[0048] S 6) K, 04 CODES COtS^gg 2 6 ©#te 

K£R«01^6, mmmmW#13 2a *5<i;tf3 2 b 
\Z&\,*xm&*>tl2>> E (a ) £E (a - ) <D7\S.>if 

«****i/<&avxi7*a«-r*. -r&fc*., h (e 

•(a).) =H (E (a - ) ) £#§J£-T-5 77 ^ £Sft-f 

•[0 0 4 9] ±SE7X57<D&ft£DES ©*^lCST«s£> 
0>J*J;fVX^a K*fLT«. V7?a $4t:y h 
O'O CONT'D y?<D "mi tfy V" (£SS 

CDfc'y h) © 1 ©3S=-7X^a $4f7WoEa-jS: 
££©#:/Dyi7© "14^^" C&S©tyh) © 
•1 ©&= 4 ©ftfr^^fc-T d <h £S$T *>. -r&*?*>. 
JifB&frSrStfc-fvx^a i5«tc^VXi7 b©S^<&!|#Sc 
£-r^>. ±IH*fr$:9Sfc-rvXi7|i©0iJ£LT, (10000 
011111011011110010100100001)2 • ^(110110100110010 

10011010110001010)2 • uEm^m-vsi,. 

•[0 0 5 0] fcfcL. afflWlC«±iB^fr?&#|fef 

h-^oE^Jofc<i:^-©«-yn^i7© "^lh'-^h" © 
•1©&J <t rvx^a S;4k , 7h^EDofcif©§ 
t/P^^© "i4k'7h" ©1©&J SSSSlCdoT 

•[0 0 5 1 ] ftfc. ±fi*frSj»fctVX^Itttflit 
6*^fc6lf>T, X-f y^*«9»r*a«c5«l {R 1 j } 
£ {R 2 j } *»ew»«M*i*fcnt^6«, ?X?a 
tTX^b^H-O^^lTftotfe. DPA MiL 

•[0 0 5 2] Ell (C^LfcDES <Dffimzm*fc<%i*>n 

•[0 0 5 3] £AT. *^BJ*DES fcafflLfc»^k:'*»t 

•[0 0 5 4] 010 «DES ©^«^)g©0i|Ta&-5. 0 1 
Of^^-TDES ©SI^1Z*5^T14. ^31©^*^©^* 

S£^:fiBE 1 1 £^SP 1 5 £— r?©te«(c* 
EP5 3 tUT«iaUTlf»*. A^3$tlfe¥5:5 8*«JW 
fegIP5 7{c43l^Tteg^ff-Dfem*14 < ~ ~D\z%fft-£ 
n, S«3 2t./Hllt*filE 5 la lc Aft 2*1. ^ 
«3 2 tfy M4te*egE 5 1 btCA^^tl^o *£>cfe 
BE 5 1 a©m^j4 8 \£y h«g|-g©A^©*#J4 8 

hT*-S„ Jt^feBE 5 1 b©ffi^/4 8 k*y httH 
-»©A*0£«4 8 try hT&S. A^©*fflH 8 h* 



19 

•y htt#iH&tttta?n 5 5 tc^^T, ssa^k i ttiMftw 

BaSuWrton. SSffi5 4(CtB^^n-5. S«5 4(ir 

E P 5 3 tcfe^T, A^te&B^frtoto, ftttftttSft 
5 6lCttJ^Sn^>. #MfiWifeaf0 5 6(C*3^T. ttAte 
SE 5 1 b©m^T»-5fefll|4 8 by h t. EP530 

a*©»flfi«ifc8?p*«ffton. ^soa^©*«4 8 b 
vhtfc*. ±8a$g i a©$aa£tg i 6©*T«i0ig 
■r. gi 6&<Dmt>iz&^T, 8 by niwtte 

SE-15 2 aKA^Sto. £#J4 8 by M^^iE 
-16 2 blCA^^n. -€-n^tl©til* 3 2h'»; M4*S$ 
I P-15 9 (CA^J^tl, 6 4 by h 6 0# 

•C0 0 5 5] C©ck5&^JiSDES fcaMM!*awIU 

bpa ^Kit-r^^te^^Ttc^-r. 

•[0 0 5 6] Ell 1&01 0 t^lfcDE S ©^tUtCM 

01 ltC&I^T, E 
•(a) /E (a - ) IJi3l;*lfc, $ffitttt9ft)(CJ: 
7fSW2 3OTVX^(Dljn^.7jSrgT<, f&to 
E (a) /E (a - ) itE (a) fcb<teE (a 

•[0057] 01 1 il OTSUcDE SCD^gtC 
*fLTfc, 04, 05 a, :fcj;tf0 5 b L-^c*^^ 

e>mmipajm-v$>z> z. t ^^-r-^mmm-c$>^. 
•[oo5 8] Atiznitw-juzmmmfezn^frtiit) 

it. --DizmftZft. *J#J3 2 by f-ttlfcfcfeBE 6 1 
aKA;>J$n. £<9J3 2 by HUffi^teBE 6 1 b (CA 
jfj^n-S., {S^ftSE 6 1 a©ffl^4 8 by htegNdlftJ 
Ha?0 6 4C:i3HT, E (a) /E (a - ) £j* 

ffiWuafn^fTton. #Mi!i#ji&a*n 6 5 cuiAsns. 
^t.^e (b) /e (b — ) ts^wnaw^fr^n, 

m 1 »©A2l©;&«4 8 by Mctt-S). fcis. ii^i 
Sfn©ttK(Cd;0> SfffilWiwaf0 6 4 <t 6 5 WIH^SrA 

•[0 0 5 9] tt^ggE 6 1 b0)tiif]4 8 by Mi#Mfi 
tfJlfeafa 6 9 Kfel^T, VXi7E (b) /E (b — ) i 

spffiwi»asj*«fT^n, m§ i ©oa*»^#j4 8 by h 
lefts. 

•[0 0 6 0] AtXDH&U 8 by htt. *ISWIfeaid6 
6{C43V>T. 7X?E (a) /E (a~) tSMSWHa 
ft^ff^n. ^SWA^J©&#J4 8 by HC&S. A* 
^>*fiJ4 8 by htt, $ttKMlft6 7 £*5^T, ?7 

i?E (b) /e (b~) <t#»«iiasi*«fftoti, mm 
WHgfn6 8fctH2;sn*. #ffiWiiafn6 7«ffi^ 

■a#*»fft>n. s " 6 2izmt)2nz. s'62<Dmm 

iZ-D^Tit'&mTZ. SS"6 2©Hi^|JEP6 3l;j; 

ote«*»fft>n, #«iwiiaft7 oKm*sn*. 

•[0 0 6 1] iMlffiTOIC^UT, At>?—$><D 



(11) ^2000-6 6 5 8 5 
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fe*4 8eyht, E P 6 3 (DUAttSMBftlftSfUfttfT 
ton. ^©OA^3W*fi!l4 8 by Hefts,, ±fE3£ 1 g 

a. ^i©^<oA^T-^^feMa©a«<£ff 5. -fftto 
8 by h(c«gpft&w»afn6 5, si^w^a 

fP6 4*3«t^^eBE-lS:ff^, £«W4 8by Hc« 

gMSWna?n6 5*j;^«g*?igBE-i$fT^, -?-n-en 
<DMti3 2 by h-^o^s^eBtcm^-r-g.. 

•[0062] 012B011 IC^bfeS " 6 2©«jg£ 

•[0 0 6 3] 01 2(C*3t.iT, a = E (a) , a~ = 
E (a - ) S " 6 2©A*«. JM&ttWIft 7 

•itc*5(^T> a^-si^ivx^ a~ tmmmmw 

1Mfint>ft. Sffi7 2(CAiJ^n-5. SS72CDUSA 

mmm^mm 7 3 iz^t. vx^p-iE-Ma) 
*5Wivx^p-iE-i-(a~ ) t^ffiWi^afn^ffto 

n, S " 6 2®ffl^iS5. 

•[0 0 6 4] -T&:to-£. 01 207 4it. #5893{C*5^ 
T«04{C^L-feX'f 7fSWl 2*5j;0:7.-f yfSW 
20 -l l Sr^-t;, SJlT'D 7^34at34b (C*f^T-5. 

fcfcb, 7 4cDsaata. Bt^-fb43<tix«^©Ma c t 3 fcfT 

©^ESrff oTHTfc, S?B7 2COAttJ^ttS5ESnT 

v^vifc*. sffico^atcksmsm^cDMssrffltifc 

•[0 0 6 5] '**W©*lfi»*K*lr»Tf4. Sf^t^ct 

^b^^^ffi^cosaaicfflt^,, iott, vx^ai: 

r— ^;pj&«s«»cffl**n*. 

•[oo6 6] 013«des omm%ij&v>m<Dm-x?$>z>o 

•[oo6 7] 01 3ic^-tdes (D&miz&^Tit, mm 

(DZhmitCDtztblZ, ffi^fefiE 1 1 tteBP 1 5 £— D 
»SB(C*<i:«)EP8 3 ibTilltl^. At/ZtLfc 

8S:?!)^BIP8 7 (C^ViTfefi^ff ^fctii* 
tt. zi-ptc^Sn, *<B!I3 2 b'-y h-«|5BP-ie la 
40 KA^Sn. £#J3 2h , yHttglP-i«lbl:A*S 
n*. gl P-i 6 1 a fflffi* 3 2 f h tt^-g© 
<0*fiiJ3 2 t*>> h-e^)^.. &BP-18 1 b(Dffi^3 2 h* 
•y h«^-©©A^<7?fcffl!l3 2 b*-y hT-*-&„ A^©* 
A3 2 t*y M4EP 8 3 (CA^JSn, ffiAteB^ffton 

e 5 k#^t. i&AiiK i <tspffliwa&a?p*tffton, s 
ffi8 4{cm^sn^. s«8 4«t=— ^MtmcADtt 

?P8 6 tC^HT, ttAfefiE 8 1 b«til^TS)S£fi!l 3 

so -2 by ht. sffi8 4©m^<D^wi6aip*tfi i ton, 
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#&cDA#c9;&<i3 2 My hKfc*. ±BSB 1 I^CD&a 

6 9 SIT. 

• [ Q 0 6 8 ] mi 6SCOHi^tCt5^T, *fliJ3 2tf-> h 
lig«P 8 2 a (CA^J^n, £#13 2 bfy hfcMEBP 8 
2btCA^JSn. iE-n-etlWUi* 3 2 tfy H£&£MEB 
I P-18 9ICA^J^n. 6 4t 7 h©«|^9 0 ^U3^7 
Sn*. Ccr>«fc?ft^lKDES tCsMEHSiiffl u DPA 

•[0 0 6 9] 01 4&01 3TSbfcDESfflf«i 

•[0 0 7 0] 0 1 4tC*5lAT. P-l (a) /P-l (a 
~) «0 3JC^Lfc, SMfttt*3#nK:«k*;*-r 7fSW 
•2 3 0V7.^WtinA*Sr«-r„ -T^Ct)*.. P-l (a) / 
P-l-(a — ) ttP-i-(a) *>l/<ttP-i-(a"~) (C<fc£ 

•[0071] 01411 01 3TSlfcDE SOT^tC 
^LTfc, 04, 15a, *iyi5bT$lfc^B| 

•[0 0 7 2] A^^nfe¥5CfC?iO»GS*ffofcttl^ 

te> -t?fC*»*n. *f<M3 2 fcfy h«fegP-iO la 20 

izAtltStl, £ffi93 2 \dy 1 bKA:ft£ 

na. mw.p-19 1 a<Dm^3 2 try h itmm&immm 

9'4iC«tvr, P-l (a) /P-l-(a~ ) tS^HfiWHa 

a#9 5fC*t>T, SPftllW^af0 9 4©m^J«VX^P 
-Mb) /P-i-(b — ) <fc3M&«Hg#atfTtoft, mi 
g:©A2>©*fl«3 2 t*y bfcft*. fegP-19 1 aWffi 
*32 f7 h\±ffiM#)W5Wm9 4iZ^X. VX^P-I 

(b) /p-i-(b — ) £mm#3&mfa&ftt>n* iig 

©A2)©£<SliJ3 2 t*u/ SfftfiffJlfcaWcD 30 

J; 0 . ffiMftWamia 9 4 fc 9 5 (DMft* XrLWZ. 
Xt,^K 

•[0 0 7 3] A*©*li3 2t'7h!t ftfl&ttlftaft 9 
6fC*5V»T, VX^P-I (a) /P-l-(a — ) t&l&m 

mmmmt^n, #js:cda2j©£(bij3 2 Hcas. 

3 2 fcfy htt. t*ft&Wt&a?D9 7 tCiSl^T, 

vt.^p-1 (b) /p-i-(b — ) tspftswi&aindtfft) 

tX, EP 9 3 EP 9 3{C*3V>Ti£;*:$£§ 

£f? ofc*S*©4 8 fcfy h(U^«, iffiWil»9 8 tC 

m^sn, ffi^HK i t*dfi«iifcaft*«fTton.' s " 9 40 
scuiAsn^ s " 9 2 <Dffimizz>^Tizmm? 
5" 92ffltu*it smswi&ssu 0 ofctaasn. a 
i(jT-i'0£«3 2k'7hi 1 »fawiaafp*<fTton, 
#gt©A;*j©;&<Bij3 2 -tfsm 1 &©Ma 

6g:i;TiS§0igt-o 
•[0 0 7 4] Si^aOffl^tC^^Ttt, ilS^OAA 

ttftttttiiaft 9 5 . $ttnifta?n 9 4 *jj;tKefip * 

ffV>. £«3 2 k'y MCteSNS«||afn9 5*>J:tfi|£m 

p ^-n^ncHi* 3 2 e>> b-^-D&mm&miz 50 
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1 4IC^UfeS " 9 2©«jfi£ 



a = 



•[0075] 015 

•[0 0 7 6] 01 5 tCiJ^T, a = P-l-(a) 
P-l- (a - ) tm-f. 

•[0 0 7 7] S " 9 2 ©A:*J«, SMBttlt9fn 1 0 1 IZ 
fftotl, S«l 0 2lCA^J$n-5. 

• [0 0 7 8] ssio 2<Dffi^«, »ffi«jtiaa 1 0 3 

ICi5^T. T7.^P-lE-l-(a) fe-SHtiVX^P-IE 

-i-(a — ) tmmmmmmmt>n. s * 9 2<Dmtit 

T^fc-fe, 015©1O4(1 ^fgWC^Tte 
0 4K*Lfc;W fSWl 2i3«j;o:x-f yfSWl 1 
£^tf, 3 4 ai: 3 4 btC^JS-T-5. fcfcU, 10 4© 

jjaaii, *^k*3«k^«#©ffia*tcfi : oTa^e»^ 

T^Tt>, S|l 0 2©AUiAI»BSntWj:Hfc 
KO^T. SaCAa©'!':'?*?*;*^******. 

atcfflv^. [ 

•[0 0 7 9] Z<Dtk. alCfcNSbfcS " ©^~ 

•[0 0 8 0] J*:tC, 016, 017, *5«ktf|gi 8 &m 

•[0 0 8 1 ] JHOilOlfy h/^->K*YX^t57 

L, K^jtfe$nfe2^*$rfflViTc KJcoT^&L 
fc(BS:Kci:U. Sfe^i;2SSI5ffi^TK$c _ 
ioT^ILfct^Kc'tb, KciKc - ^^ 

f-5S(C5 >^AtCK e <hKc — CD— ;££a#U ^-tl 
Sr^W^tl^^W^aJCjcoT^aL-, TXlC^fbT^ 

tz2mmn-\z£-3Tfem2itz>i:mz. j t<D2mt%n<z> 
•2«s5gt©^gitc«tD^*r^. 2mmwtLxmm 

SrjSfflLfc«^©Caj$r^-r. ^T, |KctKc~®2 

•[0 0 8 2] Kc = K W c 
K c ~= K (+) c — 

fib, 82^(+) \t^y hm<DffimmwiW%i&&?. 
■io_o 8 3] mmt£fc\tm.mz9c±L^T£TKc, k 
c ®^-rn^-^<&7>^Aics^b. des o^xy 
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Kc^Sffi*$nfcl6fflC0§|tefe*§-Kc i (i = 
•1, -16) T^U Kc"^6ffi^SnfcittKc _ 
•i (1 = 1. -16) T$>6fef. Kc^^Stl 

COj^gteDES <Dd*^o.-;UMSlC±0£;i;-5^\ 31 
CTIt VX^£#ttT^&^*COg|K£f|xyi?;L- 
^-Ct£*Ufcl$£K i (i = l, • •16) <hStU Ki 
tKc i (nmmmWmfa^c i tL. K i tKc" i CO 10 

mi&mmwfaz c~ \ t-rs. t^^c i= Ki <+> 

Kc i 

c~i = Ki (+) Kc~i 

BES {CiS^T&iEAgiiK i te&Ai&MEcOifi&lCfci-y h 
ttcDSPffiWHSla^ J; -o X * v -fe- v tc MS it S> 
HZ. *5^WtC*5ViT«. K i COf^t? D (CK c i Sfcte 
Kc~i^ffl$t§. Kc i £f£ffl£i2-fc»£-lCteK 

c i ^f^ffls-e-fc^tc c i £8Mfc«i§igfntcj;oTfe 

ffi£-ttT^-coj^#£Ec9l&#. Kc — i 

ffl£-e-^COUS£I&DBfc<. ci, c n^tlfnc 
*5«fct£c — £DES c0^xyvi-;i/t?&A&|igmtc££A 
^-•5 J;^T*t£>n5„ c i-^c i — ttBS^t^fc 

*<=>#>i;J0c itc~i fct^T 
ftWl,Tt$< Z.tT-&Z><, t(D®&. 4 8 k*y hcOTX 
^1 6iltp*2-t-y K 5 3 6H7 b&*>frCsb 

mM-?2>z\Hzte.Z>. COTV7.^(i««J^.«I C*-F(C 

O-X?, ci, c — i «ROMK:«#&A,-?*5< £ t^T' 
dCDditi/^UScoSiJ^*^^ I Ct)- F\z& . 

»£\ RAM -^EEPROMlCjfc^ROM COB««/h£^. VtiT 
•1 5 3 6 tfy h<OVX^£R0MKfictt£l±5£<hf;£RAM 
^EEPROMlCfBltS-ii-^COiCit^LS I 

•[0 0 8 4] iai6tCDES Coaxdr^i-^Sr^-To 
•[0 0 8 5] if (PC-1) lilt (PC- 2) 1 1 
3\Z\dyb<DmfttfcW.*Ufr&t}^tzM®.X-&<0. IB 40 

tRoni 2\*mmi/7 bmw&mr. fl-sw^A^ 

$ftfc6 4 h©HK 1 1 5\t (P C- 1 ) 11UC 

tr? bmtmm^y mi 2»c2t£n-5„ Miei->7 h£ 

6H.7 h©^-^«PC-2^1 1 3tCA;0 
Stl, a^Sl4 8f7h*«!ii^2ni.. I3T«1J£#C0 
J£*&CO^ffl;oLTU£;^ iS(Hl>-7h<i:PC-2^^ 
OM-r Z\tlz£.r>T 2, 3 1 6©cOi£*gi£ 

•[0 0 8 6] 121 7\tmXir^=L-^mz^B^^mm 50 
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•[0 0 8 7] @7.yv J i-JKOiiA^^T«X'f -v^SW 
•3 ltC<tD. KctKc _ ;!i^7>yA(;Blil /2 CO 
*$TlRt, HX^v'j.-^gBl 2 2l;A^Stl5. 
£ATC0^X^v?3.-;mrtTC0^SKilScODES cog|X 

SA*$nfcI^KcT*n(l Kc i, Kc - COBffC 
ttKc~i 

•[0 0 8 8] 0 1 8«-7Xi'co^S<£Sttfcl£^:SI*# 

bmmz^T^yM-^iz^m^n^m^^m 

•[0 0 8 9] Kc i SfcttKc - i 
{Cf^ffl$-a:^*ffi«, i§#co«-&K i £ftU8£-e-5C0<!; 
*ofc<mU-C , ab0. tfiAteME 1 3 1 COtti^4 8 My 
±\Z. SMtUWI&SfQl 3 2\Z&^T&*.mKc i gsfctt 
Kc~i £fy hSCO^ffi^afn^SLtCi-DT^fflS 
£-5LTf£ffl£-&fci£*tt-?Xi7ci;fcf2c — CO 
U g £ § It T V CO T d CO * S S £ K A f] £ 1* 5 t IE U 
W**l**tf«T*fc<fc*. ftoTS« fcA;o-f-5lMUC 
VXi? c ifclJ c ~»^f ^ ?! 0 1 < 
*. &itmz\Z-?X{7(D&W&c iCO*^. c i £gpf& 
WHSfPl 3 3fCj:^TSffil 3 4 cOA^tJJCf^ffl £it 

^W^afPCOj^^«g^^afa-C&?)COT, 
CtllCioTc i co^#^^-t?#^> 0 7X^O»f«< 
c — i (0*£-*)|W|t£T&5. 

•[0 0 9 0] *Hil^{C*5liT-7X ^ c ~IJ77^ c 
bS&leji^WC, t£Ag|(D<&b:'-;/ M21 tOfflt 

6^l:c i tc~i C0A5 >^fi^ifiVifii$:i:-5^i 

^ssi/Kfitc i ttc &mxri>a.—)uzm\sitm 

STJbO^TffltCc i co;\5>^a*-5:^±(cn>h 
n-)i-fz>z\t\zm$&T'&z>. ^E-ci-e. ^ja^tccovx 

^ cC0/N5>^a*-^t*-v hit-f XC01/2 T?»-5<t'5fC 
•[0 0 9 1] ±i!iU75:^^tC*5ViT«. DES ^jS'n 

<oi@ffl{co^TPb<KE'<fc^ *5!^ttc:ntcPie 

»ffi65i&sfpco^2^jsg:, iiy hxnmxiz^ 
s-rsgg, s «icffla-rs^co3aco-gKSfc«± 
gp^ffiffl bT«n«an*«ft«f^*^«»caiffl phut 

•[0 0 9 2] 

•[^H^co^] *5g^ic«tn«, $-?i<z>ntzmmt$>£ 
^ict-^rticto, dpa (^-r-s^^tt^iiA-r-sci 
•[ia®coffim^i5aBj] 

•[01] DES 7)\>3\)Xl±<D±Wm&$:7si^m. 
•[|§I2] DES co©MI&co«|fiE^^-r0„ 
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■[03] DE S ©*»*KfiE 3 S®<D\*}®<D~m*m? 

•[04] *&mz&%fkMmz^7,>7*m7Ltzm&LZ7K 



•[05] *mw\z&z>AiimRztWimm-v-?xi7$:ija7i 

•[06] JfcWEBEOaESSfia. 
•[07] feiP©*S:Sm 

•[08] VX?a©S^©, XJltf (0 0 0 0 0 0. 0 

ooooi. -liiiii) \zj$m-rzmm-£ tifc s 

•lCPiti^^tm 

•[09] 7X^a-(afflt7hRg) Of-^l'Si 
f0. 

•[01 0] DES T^^'JXAW-SfegWW^fiK^^-r 
0. 

•[0i i] 01 oomtfuz&^T. *mwiz&z>®mm 

\Z^X.2*mXtcffif8.-$:7K-fm. 

• [0 1 2 ] 0 1 1 <D S " ©«Blc$rStE. 

•[013] DES 7 )1>J*J XA<D&\<D-mm&i<Dffif$.Z7ji 

• [0i4] 0i3ro^ic*^T. *mw\z&2>&m& 

•Iil5] B14©S"©iM/Tm 

•[01 6] DES 7)V^^XA<D^7,^ri^=L-)Vm<nm^. 

•[0i7] *f£w\z£.z > m7,'ri>x--)vmz-?7.t>&m 
•[0i8] ^miz^^mmmzm^^r^^-^UTm 

•[0i] 
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•m#cD^] 
•l-^-^ffi^au 

I P 

SHIES I p-i 



•2 
•3 
4 
5 
6 
•7 

10 S 



•1 1 

•1 2 

•1 3 

•1 4 

•1 5 

•1 6 

•1 7 

•2 4 

•3 b 

20 -2 6 



■S8S 




2 5, 2 7, $1. 32a, 3 2b, 33a, 3 

JS^filE , 
•2 9-SS | 

SW1 1, SW12.SW13. SW21. SW22, 

sw2 3-x-r i 

•3 4 a. 3 4b-j2lS 

42a, 43a. 4 4| a. 42b, 43b, 4 4b-# 
ftfU^HSfP ! 
4 1 a-^JWUStt I p 
4 1 b-gS&i&g I P-I 



•[06] 

3t 1. 2. 3, 4, 5 
4, 5. 6, 7, 8. 9 
8, 9,10,11.12.13 
12,13,14.15,16.17 
16,17,18,19,20, 21 
20,21,22.23,24, 25 
24, 25, 26, 27, 28, 29 
28,29,30.31.32. 1 
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1. 
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2, 
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15, 


12, 


9, 


7, 


3, 


10. 


5. 


0, 


15, 


12, 
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2. 
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